The R2R3-MYB transcription factor MdMYB24-like is involved in methyl jasmonate-induced anthocyanin biosynthesis in apple.
Anthocyanins in apple species are important secondary metabolites that are beneficial for human health. Previous studies revealed that methyl jasmonate (MeJA) promotes anthocyanin accumulation by up-regulating the transcription of related genes. In this study, we isolated a jasmonate (JA)-induced apple MYB gene, MdMYB24-like (MdMYB24L). The encoded nuclear protein contains a conserved R2R3 domain and is homologous to Arabidopsis thaliana AtMYB24. Additionally, MdMYB24L was observed to interact with JA signaling factors (MdJAZ8, MdJAZ11, and MdMYC2) in yeast and in planta. The MdMYC2 protein was also targeted by MdJAZ8 and MdJAZ11, which are rapidly degraded under MeJA treatment. The overexpression of MdMYB24L resulted in higher anthocyanin contents in the transgenic apple 'Orin' calli than in the wild-type control calli. Moreover, the expression levels of the anthocyanin biosynthesis structural genes MdUFGT and MdDFR were up-regulated in the transgenic calli. Furthermore, MdMYB24L positively regulated the transcription of MdDFR and MdUFGT by binding to the MYB-binding site motifs in their promoters. Interestingly, the interaction between MdMYC2 and MdMYB24L further enhanced the transcription of MdUFGT, whereas MdJAZ8 and MdJAZ11 attenuated this effect. We herein provide new details regarding the molecular mechanism by which MYB transcription factors help regulate anthocyanin biosynthesis via JA signaling pathways.